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Chronic postthrombotic occlusion of the iliofemoral venous segments produces severe morbidity, which can be alleviated
if venous drainage is restored. The common femoral vein (CFV) cannot always be fully recanalized with percutaneous
endovenous techniques alone. We report the technique combining operative endovenectomy and patch venoplasty of the
CFV with intraoperative iliac vein venoplasty and stenting to restore unobstructed venous drainage from the infraingui-
nal venous system to the vena cava. This procedure led to reduced pain, edema, and healing of a long-standing venous
ulcer, with a marked reduction in postthrombotic morbidity. ( J Vasc Surg 2010;52:243-7.)The common femoral vein (CFV) and iliac veins com-
prise the common channel for venous drainage of the lower
extremity. Occlusive venous thrombosis of the CFV and
iliac veins is associated with severe and sustained post-
thrombotic morbidity.1,2 Chronic occlusion of the iliac
veins often can be successfully treated with balloon dilation
and stenting.3,4 However, chronic occlusive disease of the
CFV, which may accompany iliac veno-occlusive disease,
presents an added challenge. Following percutaneous in-
tervention, relative obstruction of the CFV can persist,
leading to incomplete drainage of the femoral and pro-
funda femoris venous systems, thereby mitigating the ben-
efit of iliac vein recanalization and risking rethrombosis.
Stenting under the inguinal ligament has been reported,3
but is not yet a generally accepted procedure, especially in
young patients. Furthermore, if a CFV stent compromises
drainage from the profunda femoris veins, veno-occlusive
symptoms will worsen.
We report a patient with incapacitating postthrombotic
syndrome who underwent a combined procedure of com-
mon femoral endovenectomy, which restored patency to
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tems, and intraoperative endovenous recanalization of the
iliac veins, restoring unobstructed venous drainage from
the infrainguinal veins to the vena cava.
CASE PRESENTATION
A 33-year-old man presented with left lower extremity
pain, swelling, discoloration, and a venous ulcer above his
lateral malleolus. His medical history includes bilateral
lower extremity deep venous thrombosis (DVT) in 2002
(iliofemoral DVT on the left) following a near-fatal motor
vehicle accident. An inferior vena caval (IVC) filter was
placed at that time. He subsequently developed severe left
lower extremity postthrombotic syndrome due to his initial
and recurrent DVT. This progressed to skin breakdown
and venous ulceration of the left lower leg, which failed to
heal despite local care and compression.
He was referred in March 2009 for evaluation. At that
time, he had left leg pain and edema, which limited his daily
activities and required repeated doses of narcotic analgesics.
On physical examination, he had significant pigmentation
changes to the level of the knee and induration over the
entire lower third of the leg. The lower leg was tight and
painful to palpation, with a 3 cm diameter venous ulcer
above the lateral malleolus. Air plethysmography demon-
strated significant reflux with a venous filling index of 11.19
mL/sec and an impaired calf muscle ejection fraction of
29.71%. Venous duplex scan demonstrated impaired valve
function, with valve closure times in the range of 2 seconds,
and great saphenous and small saphenous vein incompe-
tence. Ascending phlebography, performed through a
catheter placed in the popliteal vein with ultrasound guid-
ance, revealed a chronically diseased left common femoral
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iliac vein (Fig 1). His CEAP (Clinical-Etiology-Anatomy-
Pathophysiology) classification was C6,s,Es,Ad,s,Pr,o.
5 The
patient was offered a hybrid open and endovascular proce-
dure to treat his chronic proximal venous obstruction,
consisting of an open endovenectomy of the CFV accom-
panied by endoluminal recanalization of his iliac veins to
reestablish unobstructed venous drainage from his femoral
and profunda femoris veins to the vena cava.
TECHNIQUE
The patient was pretreated with combined platelet
inhibition using clopidogrel 75 mg and aspirin 81 mg daily
to reduce platelet deposition on the anticipated implanted
stents, and cilostazol 100 mg orally twice a day to reduce
neointimal fibroplasia.
Important technical considerations include the com-
plete dissection of the CFV from under the inguinal liga-
ment to the femoral vein. Mobilizing the cephalad 2 to 3
cm of profunda femoris vein(s) and the femoral vein per-
mits endovenectomy of their orifices, thereby improving
venous outflow from these veins.
All side branches of the CFV are dissected and con-
trolled. Side branches smaller than 2 mm can be safely
ligated and divided. Others are controlled and clamped in
order to have a completely dry field when the CFV is
opened (Figs 2-4).
The patient was anticoagulated with 100 IU/kg of
unfractionated heparin (UFH). His central venous pressure
Fig 1. Venogram shows a diseased left common and external iliac
vein and a stenotic left common iliac vein.was measured at 8 mm Hg and the pressure in his leftcommon femoral vein was 16 mmHg. Prior to performing
the long common femoral venotomy, a short 2 to 3 mm
incision is performed through the anterior wall of the CFV
to assess the adequacy of vein branch control. If persistent
bleeding occurs through the small venotomy, it can be
easily clamped, and further dissection performed to identify
Fig 2. Exposure of the common femoral vein (CFV), femoral
vein (FV), origin of profunda femoris (PFV), and saphenous vein
(SV). Multiple, sizeable collaterals are controlled with vessel loops.
Fig 3. After venotomy, dense synectiae composed of fibrous tis-
sue are observed within the lumen of the CFV in the process of
being excised.
Fig 4. Common femoral vein following endovenectomy.and clamp the uncontrolled vein(s).
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and endoluminal fibrous tissue are excised (Fig 3). This
generally requires sharp excision using scissors. The en-
dovenectomy extends cephalad to below the inguinal liga-
ment and caudad to the cephalad portion of the femoral
vein. All of the great saphenous vein that could be exposed
through the inguinal incision was excised and a portion
used as a common femoral vein patch (Fig 5). A small
portion (4 mm) of the distal patch closure is left open,
through which a working sheath is placed to perform the
endoluminal iliac vein recanalization. The sheath is brought
into the wound through a separate puncture in the upper
thigh in order to maintain a favorable working angle.
A Kumpe catheter and Glidewire (Terumo Corp, Som-
erset, NJ) were used to guide balloon catheters into posi-
tion to recanalize the left external and common iliac veins.
The veins were dilated to 12 mm using an angioplasty
balloon and an inflation pressure of 10 atmospheres. A
12  60 mm Wallstent was deployed within the external
iliac vein and dilated to 12 mm. A 16  60 mm Wallstent
was deployed within the common iliac vein and dilated to
14 mm. A 14 60 mmWallstent was deployed between the
proximal and distal stents and dilated to 14 mm. (Fig 6).
Following venoplasty and stenting to the IVC, the
guidewires and sheath were removed, closure of the patch
was completed, and a completion phlebogram performed,
which demonstrated unobstructed venous drainage into
the vena cava (Fig 7). After all clamps were removed and
venous drainage restored, the common femoral vein pres-
sure was 8 mm Hg, which was equal to the central venous
pressure. The intraoperative heparin was not reversed, and
the patient was continued on therapeutic anticoagulation
with UFH via an intravenous line started in his left foot.
The leg was wrapped snugly with an elastic bandage, and
warfarin was started the evening of the operation. The
patient ambulated on postoperative day 1 and was dis-
charged on postoperative day 3 after converting UFH to
low-molecular-weight heparin (enoxaparin 1 mg/kg sub-
cutaneously every 12 hours). The patient was continued on
oral anticoagulation with plans to treat indefinitely in light
Fig 5. CFV following saphenous vein patch closure.of his recurrent DVT. Aspirin (81mg/day) and clopidogrel(75 mg/day) were continued for 6 weeks. The patient’s
pain quickly subsided, his edema was easily controlled with
30 to 40 mm Hg elastic compression stockings, and his
venous ulcer healed within 4 weeks postoperatively.
DISCUSSION
Endovenectomy of the common femoral vein with
recanalization of the external iliac and common iliac veins
for chronic veno-occlusive disease restores unobstructed
Fig 6. (A) Balloon angioplasty and (B) stenting of left common
iliac and external iliac veins.
Fig 7. Completion venogram demonstrating unobstructed ve-
nous drainage from the CFV into the vena cava.venous drainage to the vena cava from the infrainguinal
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CFV with webs and synechiae present technical challenges
to venoplasty and stenting. Because of these multiple chan-
nels, obstruction to the drainage from the infrainguinal
venous system persists. Prior experience with CFV stenting
for chronic occlusive disease resulted in occlusion of the
orifice of the profunda femoris vein and worsening of the
patient’s veno-occlusive symptoms. Furthermore, stenting
under the inguinal ligament exposes the stent to compres-
sion and motion, increasing the risk of stent fracture. Since
many of these patients are young, long-term durability of
this procedure is required.
The endovenectomy can be extended into the orifice(s)
of the profunda femoris vein(s) as well as the cephalad 2 to
3 cm of the femoral vein. With successful endovenous
recanalization of the iliac veins using a stent of adequate
diameter, outflow occlusion is eliminated. As demonstrated
in this patient, eliminating iliofemoral venous obstruction
significantly reduces venous pressure and erases any pres-
sure gradient from the CFV to the vena cava. Many patients
also will have infrainguinal chronic venous disease in addi-
tion to iliofemoral venous obstruction. The importance of
the iliofemoral venous obstruction contributing to the
patient’s postthrombotic morbidity is often underappreci-
ated. Generally, patients tolerate isolated femoropopliteal
chronic venous disease well, especially if managed with
proper anticoagulation and compression.
This patient also had great and small saphenous vein
incompetence contributing to his chronic venous disease.
His great saphenous vein (GSV) incompetence was elimi-
nated after resection of the proximal GSV. Most patients
with postthrombotic superficial venous insufficiency will
benefit by ablation of the incompetent superficial veins
rather than preserving them because of the mistaken im-
pression that they are important venous collaterals. This
patient continues to have an incompetent small saphenous
vein, which may be treated in the future with endoluminal
ablation.
We believe that patching of the CFV following the
endovenectomy is important to restore adequate luminal
diameter to approximately 12 mm. The chronically dis-
eased CFV is scarred and noncompliant, and the vein wall is
sclerotic. Primary closure would result in a narrowed vein,
which would increase the risk of rethrombosis or restenosis.
This patient had a chronically edematous and painful
left lower extremity with a long-standing venous ulcer. He
was intolerant of external compression because of pain,
likely due to local inflammation and high compartment
pressures resulting from his multilevel venous occlusion.
Following his procedure, his lower leg compartment pres-
sure was reduced, reflected by a marked reduction in tissue
turgor (soft calf and soft anterior compartment) and no
further tenderness. He had no difficulty tolerating com-
pression postoperatively. His venous ulcer healed within 4
weeks of the operation and his edema was eliminated. The
patient’s lower extremity pain was resolved.
Although the patient’s supine CFV pressure normal-
ized at the completion of the procedure, his persistentchronic femoropopliteal disease resulted in persistently ab-
normal noninvasive venous studies postoperatively. Ambu-
latory venous pressures would likely have shown a differ-
ence; however, they were not measured preoperatively or
postoperatively.
This procedure offers optimal drainage from the femo-
ral and profunda femoris veins into the vena cava. Since
many of these patients have residual chronic venous disease
in the lower leg, long-term compression and, in some,
long-term anticoagulation remain warranted. Lower ex-
tremity pain and edema can be substantially improved and
compression garments more readily tolerated.
This hybrid procedure of common femoral vein en-
dovenectomy and intraoperative iliac vein recanalization
should be considered as a viable treatment option in pa-
tients with severe symptomatic chronic postthrombotic
iliofemoral veno-occlusive disease. Patients are started on
clopidogrel 75 mg/day, aspirin 81 mg/day, and cilostazol
100 mg/twice per day preoperatively. Combined platelet
inhibition is intended to reduce platelet activation and
adhesion to a foreign body being placed into the iliac veins
and to the exposed subintimal collagen. The rationale for
combined platelet inhibition derives from the benefit ob-
served on the arterial side of the circulation.6,7 Clopidogrel
is continued for at least 6 weeks, when it is expected that the
venous stent will be endothelialized. Cilostazol is pre-
scribed to reduce neointimal fibroplasia, as a result of its
known inhibition of smooth muscle cell migration and
observations of reduction of recurrent stenoses in patients
with arterial and coronary artery angioplasty and stenting.8
Eliminating obstruction in the main outflow channel of
the lower extremity offers considerable clinical benefit and
is an attractive option for patients with chronic iliofemoral
occlusive disease.
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